Objective The purpose of the present study was to describe and compare mastery of health care management in adolescent (aged 14-17 years) and young adult recipients of a liver transplant (age !18 years) expected to transfer from pediatric to adult care settings. Methods Fifty-two liver transplant recipients completed the Developmentally Based Skills Checklist, which asks how often patients independently engage in specific health care management skills. Results Overall, young adult patients reported greater health care management than adolescents. However, less than half of the young adults surveyed reported consistently managing their liver disease independently, making their own appointments, and understanding insurance issues. Conclusions Our results suggest that liver transplant recipients display inconsistency with regards to how frequently they engage in health management behaviors. Future work will address intervention development to remedy this first aspect of transition to adulthood such that patients are better prepared before moving to adult care centers.
In practice, many patients may physically transfer from receiving services at pediatric to adult-oriented facilities before they manage the requirements of their particular medical illness (Viner, 1999) . Indeed, in adult care settings, patients are expected to display behaviors consistent with health care management (e.g., independently discussing one's illness and/or concerns with the treatment team, scheduling and attending appointments, etc.) (Kennedy, Sloman, Douglass, & Sawyer, 2007) . Among adolescents with Cystic Fibrosis, mastery of health care management skills better predicted readiness for transfer from pediatrics than age (Capelli, MacDonald, & McGrath, 1989) . Conversely, lack of personal responsibility for health has been cited as a barrier to successful transition (Freyer & Kibrick-Lazear, 2006 ) with potentially grave consequences.
For transplant recipients, life-long medication adherence is considered a critical component of health care management. Periods of nonadherence may result in organ rejection, graft loss and even death. A retrospective study examined whether adherence and accompanying medical outcomes deteriorated in recently transferred liver transplant recipients (Annunziato et al., 2007) . Adherence significantly declined both after transfer and relative to the comparison groups receiving care solely in either a pediatric or adult-oriented care setting. Furthermore, four patients in the transferred cohort died at some point after leaving pediatrics while there were no deaths at any point in the other cohorts.
Improving health care management skills while patients are treated in pediatric care settings may ultimately lead to a more successful transition to adult services. It has been recommended that clinicians periodically assess developmentally appropriate skills of health management in order to understand patient education needs and progress of skill acquisition over time (Vessey & Miola, 1997) . The purpose of the present study was to examine how frequently adolescent and young adult liver transplant recipients are engaging in behaviors indicative of health care management in order to identify targets of interventions to improve the transition process. Furthermore, because age 18 is recommended as a criterion for transfer to adult care settings (Viner, 1999) , health care management behaviors were compared between adolescents aged 14-17 years and young adults aged !18 years in order to determine if young adults engage in behaviors important for successful transfer relative to younger peers. It was expected that those patients age !18 years would engage in health care management behaviors more frequently than those under the age of 18 years.
Methods

Participants and Clinical Characteristics
As part of clinical programming, the first 53 patients, aged !14 years, who attended a routine outpatient visit in the Pediatric Liver/Liver Transplant clinic, were asked if they were interested in completing the screening measure of their health behaviors. Of these, 52 patients were willing, while one patient refused (98% agreed). The median age of responders was 17.50 (range 14-27), with 26 patients aged !18 years. Four respondents were above the age of 21 years. Forty-eight percent of surveyed patients were female. Other demographic data and illness characteristics were not available due to anonymity requirements.
Once past the immediate post transplant period of $6 months, medically stable patients typically have routine outpatient clinic visits every 4-6 weeks. Appointment dates are scheduled based on patient-provider insurance match and patient availability. Patients who miss appointments are rescheduled for the next week until the appointment occurs. In the past year, only one patient was ''lost'' to follow-up. Therefore, patients who were noncompliant with appointments were captured in this study since the measure was administered on an ongoing basis.
Age !14 years was required for participation based on the American Academy of Pediatrics recommendation that the transition process (e.g., in health care management duties) begin by age 14 (American Academy of Pediatrics, 2002) . Over 120 patients on the current clinic roster are aged !14 years. The patient population is largely from ethnically diverse backgrounds (e.g., approximately one-third are Hispanic/Hispanic-American, one-third are European-American, and one-fourth are AfricanAmerican, with the remaining patients identifying themselves as from other ethnic backgrounds including Asian, American-Indian, and Middle-Eastern). Transfer to the adult service usually occurs when patients are $21 years old, medically stable for the previous six months, have no psychiatric instability, and no gaps in insurance coverage. At this time, the pediatric team prepares patients for this upcoming shift in health care location, liaises with the adult team with regards to the patient's clinical and social profile, and addresses any insurance issues. While patients are still in pediatrics, our work on health care management has centered largely on adherence (see Annunziato et al., 2008; Annunziato et al., 2007) . For example, patients displaying nonadherence or other signs of poor management are scheduled for more frequent appointments, with intensified clinical interventions. The present study aimed to inform the expansion of targets for clinical emphasis beyond adherence.
Procedure
Patients meeting age criterion were approached while they were waiting for a routine outpatient appointment between November 2007 and August 2008. Based on personnel availability, the survey was administered on average one of two clinics per week. Patients were asked if they were interested in completing a confidential survey administered by the transplant team in order to determine what areas of their health care should be emphasized more. Patients were told that the survey was optional and they could refuse or choose not to complete it after starting. It was explained that data collection was to improve the clinic as a whole, not specifically to improve the care of the individual patient completing the survey. In the event that patients were accompanied by a caregiver(s), the procedure and purpose was explained to all parties and clinic staff remained available to answer any questions and verified after the first few items were completed that patients understood the instructions. Survey completion took $10 minutes. To ensure confidentiality, no identifying data were included on the measure. Institutional Review Board approval was obtained to administer the survey and potentially use the findings for scholarship, under the condition of anonymity, without informed consent procedures.
Measure of Health Care Management
Currently, there are no validated measures of health care management among liver transplant recipients. Sawin and colleagues (Sawin et al., 1999) adapting the previous work of Vessey and Miola (1997) developed a general checklist of skills, the Developmentally Based Skills Checklist, that medically ill adolescents should progressively master. This checklist consists of 22 skills. The items and responses are presented in Table I . Three items referred to ''chronic illness'' or ''disease'' generally and therefore we adapted the wording to specify ''liver disease''. For example, instead of asking if patients ''take medications for chronic illness correctly'', this item was changed to ''take medications for liver disease correctly.'' All other skill areas were described as suggested.
Participants were asked to choose from three options, ''Never'', ''Sometimes'' or ''Always,'' indicating how often they engage in the behavior listed. Items were then scored on a scale from 1 to 3 respectively. We examined total score on the measure as well as ''Percent Always'', defined as the number of behaviors participants reported that they ''Always'' perform by themselves, which will also be referred to as behaviors patients perform consistently. Prior to the present study, we conducted a pilot internal consistency analysis based on the responses of 20 patients, Cronbach's a ¼ .72. In the present study Cronbach's a ¼ .74, which was adequate for further analyses.
Statistical Analyses
Independent-samples t-tests were used to compare outcomes between age groups on the total score and ''Percent Always''. A ''p'' value (alpha level) of .05 or less, two-tailed, was chosen as the level of statistical significance. Table I displays survey results for patients below age 18 years (N ¼ 26) and those age !18 years (N ¼ 26). Mean total score out of 66 was 48.50 (SD ¼ 8.64). For behaviors related to medication management (e.g., knowing, keeping track of, and taking medications correctly), the majority of patients surveyed reported ''Always'' doing so. However, for other important aspects of health care management (e.g., knowing chronic illness history, discussing diagnosis and management with parent(s) and health care providers, keeping updated records, etc), less than half of the respondents reported consistently engaging in the listed behavior. Overall, patients reported ''Always'' engaging in 48% of the target behaviors. ''Percent Always'' significantly increased from 38% for adolescents to 59% for young adult patients, t ¼ À4.89, p ¼ .00. Findings for the four adult patients (above age 21 years) did not differ significantly from the young adult cohort. Despite an improved level over adolescents, less than half of the young adults surveyed reported engaging in several behaviors consistently including managing their health care independently, making their own appointments, and understanding insurance issues.
Results
Discussion
Survey administration was undertaken for clinical purposes and therefore our findings are limited to describing deficits in health care management skills among liver transplant recipients. As would be expected from a developmental perspective, health care management increased with age. However, young adult patients do not appear to be comprehensively managing their care. Yet, areas of competencies were also revealed. For example, patients of all ages reported consistent engagement in aspects of successful medication management (with the exception of reordering medications). In our clinic, it is standard clinical procedure to question adherence at every visit and intervene intensively when patients display nonadherent behavior specific to medications . Our emphasis on medication adherence may have contributed to these results and therefore generalizability of these findings across settings could be limited.
It is unclear why, for some behaviors, management may fluctuate during adolescence into young adulthood, rather then display a cumulative pattern more indicative of mastery. In order to address the instability during this time, our group has employed a family-based intervention geared towards transitioning medication management responsibilities from caregivers to patients during adolescence . This protocol led to short-term improvements in adherence, suggesting that family-based methods offer a promising approach to facilitating aspects of health care management.
Our long-term aim is to expand the targets and outcomes (e.g., beyond adherence) of this protocol to prepare adolescent patients earlier for the transfer out of pediatrics and potentially also out of their parents' homes (and supervision). To expand the focus of such intervention, we have shared the present findings with our colleagues on the adult service to identify areas that both teams feel warrant increased intervention. In particular, both teams have made adjustments to better address management tasks in need of improvement such as making appointments independently, reordering medications, and having an understanding of insurance issues. Examples of changes in the medical setting to facilitate improved patient management skills include patients' first appointments to the adult team are now scheduled within a month of transfer and more time is allocated such that deficits in health care management may continue to be aggressively addressed. We believe that skills and rapport will be better maintained by this simple organizational change. In addition, we now prospectively track all patients who transfer and share this survey and qualitative measures on patient concerns regarding transfer to the adult team.
A primary limitation of the present study is the use of an unvalidated measure and the lack of outcome data. Similarly, it is unclear if ''always'' doing a task relates to mastery of it. Thus, it is unknown which behaviors, and how frequently they are conducted, are most important for health care management, transition, and disease outcomes. Further research is necessary to determine associations between level of health care management and corresponding medical and behavioral outcomes during transition. Repeat assessments are an important application of health care management research and may reveal different patterns of health care management and subsequent outcomes by age. An additional limitation is that the research was based on self-report. Future research would benefit from using a companion parent instrument and/or measuring allocation of responsibility among family members as well as objective criteria (e.g., measures of medication adherence, appointment attendance, whether or not patients attend appointments alone, etc). Assessing and modifying support persons' contribution to management may be an important family-based intervention in this area . It should be noted that the current study used a simple clinical survey and only one patient declined to participate. Thus, future research on health care management and transition that employ more extensive batteries at multiple time points will need to carefully plan recruitment strategies in order to attain a representative sample. Such research has potential to be biased with participants who are more likely to be compliant and engage and in more optimal disease management.
In conclusion, health care management may be a crucial prerequisite to successful transition into adult-oriented settings. Our results suggest that liver transplant recipients' display inconsistency with regards to the frequency with which they engage in health behaviors important for their disease management. Clinical checklists such as the measure used in the present study offer a brief, feasible method for assessing patients' health care management generally and specifically whether older patients are prepared for transferring out of pediatrics. In our clinic, patient burden was minimal (e.g., $10 minutes) and almost all patients who were approached were willing to complete the questionnaire. Using this tool or similar ones for repeat assessments has the potential to reveal whether management is improving over time, the effectiveness of interventions employed, and areas that remain to be mastered. There is great need for further refinement and validation studies of this tool or other measures of health care management.
